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ABSTRACT
Introduction The degree of generalisability of
patient databases to the general population is im-
portant for interpreting database research. This
report describes the representativeness of The
Health Improvement Network (THIN), a UK pri-
mary care database, of the UK population.
Methods Demographics, deprivation (Townsend),
Quality and Outcomes Framework (QOF) con-
dition prevalence and deaths from THIN were
compared with national statistical and QOF 2006/
2007 data.
Results Demographics were similar although THIN
contained fewer people aged under 25 years. Con-
dition prevalence was comparable, e.g. 3.5% dia-
betes prevalence in THIN, 3.7% nationally. More
THIN patients lived in the most aﬄuent areas
(23.5% in THIN, 20% nationally). Between 1990
and 2009, standardised mortality ratio ranged from
0.81 (95% CI: 0.39–1.49; 1990) to 0.93 (95% CI:
0.48–1.64; 1995). Adjusting for demographics/
deprivation, the 2006 THIN death rate was 9.08/
1000 population close to the national death rate of
9.4/1000 population.
Conclusion THIN is generalisable to the UK for
demographics, major condition prevalence and
death rates adjusted for demographics and depri-
vation.
Keywords: demography, Great Britain, mortality,
prevalence, validation studies, vital statistics
What this paper adds
. The Health Improvement Network (THIN) UK primary care database is demographically representative
of the UK.
. THIN and national crude prevalences of the UK Quality of Outcomes Framework conditions are similar.
. THIN and national death rates are similar when adjusted for demographics and deprivation.
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Introduction
Primary care patient databases consisting of electronic
medical records (EMRs) are increasingly used for
research.1 These databases reﬂect everyday care pro-
vided to patients within a sample of practices. Therefore,
when databases are used for research, information on
the generalisability of the results to the general popu-
lation is important.1 The objective of this report is to
document the representativeness of observations from
The Health Improvement Network (THIN) UK pri-
mary care database. This is assessed by comparing
observed demographics, chronic condition prevalence,
deprivation and deaths with UK national estimates.
Methods
THIN holds longitudinal anonymised patient EMRs
currently collected from 532 general practices across
the UK using Vision computer software (INPS, www.
inps4.co.uk/). The database includes more than 10.5
million patients, of whom 3.7 million are currently
active (as of end of September 2011). The database
holds information on demographics, diagnoses, pre-
scriptions, referrals, hospitalisation, laboratory tests,
immunisations, clinical measures taken within the
practice and Townsend deprivation.
The following variables were derived from the
THIN database:
. distributions of the overall and regional popula-
tions, age, gender (from the THIN data set, last data
collection January 2011)
. prevalence of the major Quality and Outcomes
Framework (QOF) conditions (QOF is a UK national
pay for performance scheme to improve the quality
of chronic disease management in primary care.
. deprivation (last data collection October 2007)
. death recording (last data collection January 2011).
These were compared descriptively with national
estimates of age, gender and death rates and with
national QOF 2006/2007 prevalence data.2,3 To derive
the condition prevalence in THIN, Read code lists
from the QOF Business Rules4 were used to make the
comparison with the national QOF prevalence more
accurate.
The Townsend score is an index of the social and
economic deprivation of a locality5 and has been linked
within the general practitioner (GP) software to each
patient’s postcode. The Townsend score is assigned as
a quintile based on census data where the most
aﬄuent areas are given a score of 1 and the least
aﬄuent areas are given a score of 5. Therefore, 20%
of the overall UKpopulation is assigned to each group.
Age- and gender-standardised mortality rates were
derived (indirect standardisation). Standardisedmor-
tality ratios (SMRs) were then calculated (observed
death rate divided by expected rate) and Byar’s ap-
proximation formula was applied to calculate 95%
conﬁdence intervals (CIs). SMRs were calculated
annually from 1990 to 2009.
Age- and gender-standardised death rates were
calculated for each Townsend quintile and each year
between 2000 and 2006 to give one death rate per
Townsend quintile per year (direct standardisation).
After evaluating the distribution of the Townsend
quintiles in THIN, the standardised death rates were
adjusted by quintile to account for deprivation. The
average of the death rates by Townsend quintile and
year constituted the annual age-, gender- and depri-
vation-adjusted THIN death rate. Death rates for
THIN, with and without deprivation adjustment,
were compared with UK death rates.
Only data recorded after each practice’s Acceptable
Mortality Reporting (AMR) year were analysed,6 except
for death rates which were also analysed without
applying the AMR year, i.e. all years were included.
Analyses were conducted using SAS version 9.1 and
Microsoft Oﬃce Excel 2003.
Results
In 2009, the UK population was approximately 61.7
million.2 The 3 710 794 actively registered patients in
THIN at mid-year 2009 covered approximately 6.0%
of the UK population. By region, THIN covered 8.9%
of the population in the south of England, 4.6% of
London, 4.8% of the east and Midlands, 4.2% of the
north of England, 8.5% of Scotland, 7.4% of Wales
and 6.6% of Northern Ireland. The THIN population
and the overall UK population were similarly dis-
tributed across age and gender although THIN con-
tains slightly fewer people aged under 25 years and the
male population matches slightly less well than the
female population (Figure 1).
Of the active THIN patients with a Townsend
deprivation score (93% of patients), 23.5% belonged
to the most aﬄuent group (quintile one), 21.3%
belonged to quintile two, 21.0% belonged to quintile
three, 19.7% belonged to quintile four and 14.6%
belonged to the least aﬄuent group (quintile ﬁve).
The QOF condition crude prevalence within THIN
was also similar to the national estimates; for example,
the crude prevalence of diabetes was 3.5% in THIN
comparedwith 3.7%nationally (Table 1). The greatest
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Figure 1 Comparison of The Health Improvement Network (THIN) population and UK population in 2009
according to age and gender
Female
Male
Table 1 QOFa condition crude prevalences in THIN compared with UK national QOF data
QOF conditions THIN (%) UK national QOF (%)
Atrial ﬁbrillation 1.4 (1.4–1.4)b 1.3
Asthma 6.0 (5.9–6.0) 5.8
Cancer 0.9 (0.9–0.9) 0.9
Coronary heart disease 3.9 (3.9–3.9) 3.7
Chronic kidney disease 2.5 (2.5–2.5) 2.3
COPD 1.6 (1.6–1.6) 1.5
Dementia 0.5 (0.5–0.5) 0.4
Diabetes 3.5 (3.5–3.5) 3.7
Epilepsy 0.6 (0.6–0.6) 0.6
Heart failure 0.9 (0.9–0.9) 0.8
Hypertension 12.7 (12.6–12.7) 12.6
Learning disability 0.3 (0.3–0.3) 0.3
Mental health 0.7 (0.7–0.8) 0.7
Obesity 8.3 (8.3–8.3) 7.5
Palliative care 0.1 (0.1–0.1) 0.1
Stroke/TIA 1.9 (1.9–1.9) 1.7
Hypothyroidism 2.7 (2.7–2.8) 2.6
aData from the Quality and Outcomes Framework (QOF) year 2006/2007 were used and data from The Health Improvement
Network (THIN) were derived for this 2006/2007 cross-section in time. b 95% conﬁdence intervals are given in parentheses.
COPD, chronic obstructive pulmonary disease; TIA, transient ischaemic attack.
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diﬀerencewas in obesitywhere the crude prevalence in
THIN was 8.3% compared with 7.5% nationally.
Without applying AMR, between 1990 and 1997 the
SMRs ranged from 0.43 (95% CI: 0.14–1.02; 1990) to
0.72 (95% CI: 0.32–1.39; 1997); between 1998 and
2009 the SMRs ranged from 0.77 (95% CI: 0.35–1.44;
1998) to 0.88 (95% CI: 0.43–1.62; 2000). An SMR of 1
would indicate that the THIN death rate was identical
to the national rate. Applying the AMR year, between
1990 and 1997 SMRs ranged from 0.81 (95%CI: 0.39–
1.49; 1990) to 0.93 (95%CI: 0.48–1.64; 1995); between
1998 and 2009 the SMRs ranged from 0.86 (95% CI:
0.38–1.67; 2009) to 0.91 (95% CI: 0.45–1.65; 2000);
between 1990 and 2009 the observed death rate in
THIN ranged from 8.29/1000 population (2009) to
11.62 (1995).
Evaluating the THIN death rates by Townsend
quintile, in 2000, the death rate for patients within
quintile one (most aﬄuent) was 8.34/1000 population
and for patients within quintile ﬁve (least aﬄuent) it
was 13.06/1000 population. In 2006, these ﬁgures were
7.33 and 11.02 deaths/1000 population, respectively.
Within each year, the death rate steadily increased
with decreasing aﬄuence. In 2006, the THIN age- and
gender-adjusted death rate was 8.72/1000 and the age-,
gender- and deprivation-adjusted rate was 9.08/1000
population. Adjusting for deprivation therefore resulted
in a rate that was more similar to the national rate of
9.4 deaths/1000 population.2 In the other study years,
i.e. 2000–2005, the deprivation-adjusted death rate
was consistently higher than the rate without depri-
vation adjustment in THIN; the percentage diﬀerence
ranged from 3.1 to 4.4 across the study years. How-
ever, the deprivation-adjusted death rates in THIN
were consistently slightly lower than national rates.
Discussion
In addition to THIN, several databases are available
for research, e.g. the UK database QRESEARCH7 and
General Practice Research Database,1 Longitudinal
Patient Data from other European countries,1,8 the
Saskatchewan database fromCanada1 andUSmedical
claims databases, e.g. the Kaiser Permanente National
Research Database.1 Other studies have investigated
the usefulness of primary care data for research and
found them valuable.9,10
THIN currently covers approximately 6.0% of the
overall UK population. The regional coverage in the
dataset ranges from 4.2% in the north of England to
8.9% in the south. Although this is governed by the
number of practices using Vision software within each
region, THIN is demographically representative of the
UK population. The THIN major chronic condition
crude prevalences are similar to, although generally
slightly higher than, national estimates with the greatest
diﬀerence in obesity. Diﬀerences in crude condition
estimates are likely to be due to factors that are not
controlled for, such as age and gender, but could also
represent diﬀerences between general practice software
systems and in GPs’ recording practices. Observed
death rates with and without applying AMR year were
closer to national estimates in the later years than in
the earlier years.
THIN has a higher proportion of patients living in
the most aﬄuent areas than the national average and
there was a notable increase inmortality by decreasing
aﬄuence, which is supported by previous studies.11
The imbalanced deprivation distribution of THIN
meant that adjustment for deprivation resulted in
estimates closer to national death rates. Deprivation
therefore partially explains the lower THIN death
rates and adjusting for social deprivation at the patient
level is therefore important when estimatingmortality
and morbidity rates.
Conclusion
THIN is generalisable to the UK in terms of demo-
graphics and crude prevalences of major conditions.
THIN and national death rates are similar when
adjusted for demographics and deprivation. THIN is
therefore a useful data source for conducting research
and deriving information on UK health care although
investigations into study-speciﬁc variables are recom-
mended before initiating a study.
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